Complete nucleotide sequence of Bacillus subtilis (natto) bacteriophage PM1, a phage associated with disruption of food production.
"Natto", considered a traditional food, is made by fermenting boiled soybeans with Bacillus subtilis (natto), which is a natto-producing strain related to B. subtilis. The production of natto is disrupted by phage infections of B. subtilis (natto); hence, it is necessary to control phage infections. PM1, a phage of B. subtilis (natto), was isolated during interrupted natto production in a factory. In a previous study, PM1 was classified morphologically into the family Siphoviridae, and its genome, comprising approximately 50 kbp of linear double-stranded DNA, was assumed to be circularly permuted. In the present study, the complete nucleotide sequence of the PM1 genomic DNA of 50,861 bp (41.3 %G+C) was determined, and 86 open reading frames (ORFs) were deduced. Forty-one ORFs of PM1 shared similarities with proteins deduced from the genome of phages reported so far. Twenty-three ORFs of PM1 were associated with functions related to the phage multiplication process of gene control, DNA replication/modification, DNA packaging, morphogenesis, and cell lysis. Bacillus subtilis (natto) produces a capsular polypeptide of glutamate with a γ-linkage (called poly-γ-glutamate), which appears to serve as a physical barrier to phage adsorption. One ORF of PM1 had similarity with a poly-γ-glutamate hydrolase, which is assumed to degrade the capsular barrier to allow phage progenies to infect encapsulated host cells. The genome analysis of PM1 revealed the characteristics of the phage that are consistent as Bacillus subtilis (natto)-infecting phage.